Integrin and extracellular matrix interactions regulate engraftment of transplanted hepatocytes in the rat liver.
Recognition and circumvention of the hepatic endothelial barrier is critical in the engraftment of transplanted cells. We examined whether interactions between integrin and extracellular matrix component receptors could be manipulated for improving transplanted cell engraftment and liver repopulation. Fischer 344 rat hepatocytes were transplanted into syngeneic dipeptidyl peptidase IV-deficient rats. Coating of cells or of liver sinusoids with natural collagen, natural laminin, or an engineered fibronectin-like polymer was studied with analysis of cell engraftment and liver repopulation using histologic and molecular assays. Focal adhesion complexes were identified by vinculin immunostaining. The role of integrin receptors in cell engraftment was analyzed with RGD peptide inhibition assays. Coating of cells with extracellular matrix components before transplantation did not enhance cell engraftment. In contrast, intraportal infusion of collagen or fibronectin-like polymer in recipients prior to cell transplantation increased cell engraftment. Adherence of transplanted cells to the hepatic endothelium resulted in rapid activation of vinculin-containing focal adhesion complexes. Superior cell engraftment in animals treated with fibronectin-like polymer was RGD sensitive, verifying the integrin-dependent nature of this process. Moreover, studies in the retrorsine-partial hepatectomy rat model showed that intraportal infusion of the fibronectin-like polymer before cell transplantation significantly accelerated liver repopulation. Integrin-extracellular matrix component interactions can be manipulated for enhancing cell engraftment in the liver. Such mechanisms will be relevant for engraftment of other cell types and for strategies concerning liver-directed cell therapy.